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Hong Kong is in the process of IT development.
Information Technology is being realized in both business
and governement. However, there remains lots of work to
be done if Hong Kong is to be developed as one with the
high efficiency and commercial pace of IT. Among those
few successful examples of IT applications in Hong Kong,
the Machinery Company can be viewed as the pioneer in
applying IT, in particular CIM (Computer Integrated
Manufacturing) technology, in the manufacturing sector.
Their CIM implementation could be used as a showcase of IT
development in Hong Kong.
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The era of Information Technology (IT) is upon us.)
We are now living in the Information age, in which we have
evolved from primarily an industrial culture to a
communication one. (Almost occurring daily are new ideas,
movements and new concepts being generated which keep
changing the world. One could even say that our modern
world is indeed characterized by this massive and almost
unimaginable flow of information, together with the
consequences of changes through this flow of information:
There are evidences from books, newspapers, compact discs,
personal computers, laser video disc, electronic mails,
faxes, highly integrated computer chips, portable/cellular
phone, various communication networks (fiber-optics,
satellite), and satellite TV, etc.
There have been developments in many fields within
the eighties. However, with the integration of computers
and telecommunications, Information Technology is among
those with the most spectacular growth. Furthermore, this
combined industry of computers and telecommunications is
expected to be the largest in the world early in the next
decade. It is expected that advances in Information
Technology will change the environment of most business
and to cope with this fast pace in development, managers
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do need to understand the implications of IT on their
business and cash in on the opportunities created
otherwise they will inevitably be left behind in this new
era of IT in the coming years.
Hong Kong is a city of competition. In order to
survive, we need to be able to tap into the economic
opportunity signals generated in the increasing global IT
environment. And, we need those sophisticated IT tools
for the flow of information, transmitting decisions,
transactions and data.)
In Hon Kong, applications of IT could be found in a
number of organizations,) covering from those medium-sized
companies to large corporations. These applications could
be classified under three categories. The first one is
those which apply computers from the shop floor to
management information systems (MIS). This includes (a)
manufacturing industry where CAD/CAM can be linked to the
management information system (b) retail organization,
where any data captured on the shop floor can be linked up
to the planning and forecasting model (c) import/export,
where trade data from order entry can be interchanged to
the warehouse, transportation and delivery (d) desk-top
publishing in the consultants and design sectors. The
second category includes those managed by computers,
examples are -(a) travel industry which uses the already
available information database (b) stockbroking/private
investment companies (c) insurance companies and (d)
construction industry which uses CAD/CAM for project
management. The third category would be oriented toward
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small business management for Intelligent Office
Management, using packaged software readily available.
Although IT can be applicable in Hong Kong in many
sectors, there still remains a great deal of work to be
done before Hong Kong can become as one with the high
efficiency and commercial pace of IT D.
In this research project, our objectives are:
1) To review the current development of Information
Technology in Hong Kong
2) To focus on the application of IT in the manufacturing
industry
3) To study the implementation experience of computer
assisted production management that leads to Computer
Integrated Manufacturing (CIM) in a Machinery Company
in Hong Kong.
The applications of IT in Hong Kong can be a very
broad-based study covering a wide range of industrial and
commercial sectors in the three categories stated above.
With the constraint in time as well as manpower resources
in this research project, we would like to limit ourselves
to focus on one of these applications), the
applications of IT in the manufacturing sector.,
Furthermore, instead of generalizing for the entire
manufacturing industry, we select a case study as the
research focal point to review a realistic and
comprehensive case in which the application of IT could be
clearly demonstrated. (The Machinery Company is specially
chosen for this case study due to its prominent position
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in the Hong Kong manufacturing industry, its leadership
position and its pioneer in the development of IT for its
own applications.
Research Strategy and Method-
The research was carried out in two phases. The
first phase reviewed the current development of IT in
Hong Kong. Since there have been numerous other
researches on more or less similar topic, rather than
pursuing a vast diversify research on collecting primary
data, we concentrated our efforts in gathering secondary
data. In specific, we conducted a literature survey, on
those existing completed projects and put up a summary on
the current status of IT development in Hong Kong
together with some recommendations on what we perceive to
be appropriate.
The literature survey was mainly based on a library
research directed towards information technology
relating to computers, telecommunications, and
manufacturing- industries in Hong Kong. Books,
periodicals, and newspapers were all included in our scope
of research. Some books relating to office automation and
information technology were scanned for reference while
major focus is on magazines and periodicals which reflect
the most current status- e.g. Asian Computer Monthly,
PC Week Asia, H.K.Computer Journal, Business Computering
and Communications, HKPC Bulletin, etc. All these are
listed in the Bibliography attached.
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In the second phase of the project, we focused on a
case study of a Machinery Company which was in the process
of applying IT in its operations. We gathered primary
data through interviews with the key functional staff of
this Ma-ch-ine-ry Company to identify the current operations
and the users needs and requirements of IT --- namely
computers to assist --roduction management and furthermore
to have computers integrated for manufacturing. A plant
tour was arranged to further understand its actual
implementation and operations.
Then with the assistance of the Machinery Company's
EDP manager, we analyzed and determined the functional
requirements specifications as well as an estimation of
those relevant cost, configurations and performance data
on various alternate solutions from some potential
vendors. We further evaluated the feasibility,
effectiveness, and cost of each potential vendor based on
selection criteria and the company's requirement. At the
end of this case study, we made some recommendations for
this Machinery Company as how IT can be applicable to
their operations to assist their production management and
to integrate into their manufacturing operations.
Through this research project, we tried to summarize
and give a snap shot on the current IT development in Hong
Kong. And, through the specific case study on the
Machinery Company, we would like to demonstrate a
realistic example of how a Hong Kong manufacturing company
could apply the IT tools for its operations.
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CHAPTER II
THE CURRENT DEVELOPMENT OF INFORMATION TECHNOLOGY
IN HONG KONG
There is no doubt that Hong Kong is in the developing
stage in applying Information Technology, where it can be
data processing, communications, office automation,
computer integrated manufacturing, or other elements of
IT. As outlined in the beginning of this report, IT can
find its applications in three major categories:
I. From the shop floor to Management Information
Systems"
Manufacturing industry where Computer-Aided-Design
(CAD) and Computer-Aided-Manufacturing (CAM) can be
linked up to the Management Information System
(MIS)
Retail shops, where data captured on the shop floor
are linked up to the planning and forecasting
system
Import/Export firms, where trade data from order
entry can be interchanged to the warehouse,
transportation and delivery
Desk-top publishing in the consultants and design
sectors
7
II. Managing by Computer"
- Travel industry, which uses the already available
information database
- Stockbroking/private investment companies -Banking
industry




- Small business management using packaged software
readily available.
Considering only the computing elements of
organizations in Hong Kong, the Hong Kong IT environment
can be divided into large, medium, and small categories.
The large group are those who may have over 50 staff
specializing in the field of IT (e.g. Data processing,
MIS, etc.) while the small group may have less than 5
staff working in similar areas. These three groups can be
categorized as follows:
1. The large group consists of major users who arE
commonly in the field of banking, finance,
transportation, or utilities. They were the earlier
users of IT in Hong Kong and usually, they themselves
being multinational companies, started with experience
brought from overseas. They are typically equipped
with mainframe computers usually in the first
generation were IBM or NCR mainframes while currently
recent generations include Hitachi, Unysis, Honeywell-
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Bull, etc. With their relatively early start, these
companies have experienced quite an extended and
sometimes painful learning process, due to the lack of
exposure to IT and inadequate IT experience in the
early stage.
2. The median users are generally the more recent
users. They may have less than 10 years of systems
experience. Typically they are equipped with mini-
computers such as IBM System 36/38, DEC, Wang,
Hewellet Packard, Data General equipment, etc. These
users, unlike those large ones, are often locally
Hong Kong based companies and they may be more
isolated from international comparisons in the IT
field. In addition, their management may have only
limited experience with IT.
3. The small systems users are at the early stage of
growth. They are typically PC (personal-computer)
users, because of the relatively low costs of PCs.
The management may need to spend more time in
developing trivial applications with their PC than
managing.
The computer Stuaies Department or the bong Kong
Polytechnic has carried out a project to access the impact
of Information Technology on Hong Kong Organizations.
They have conducted an in-depth survey on 120 Hong Kong
organizations to identify specific organizational models,
the extent and maturity of IT usage, and the indicators of
effective usage to impact on productivity/profitability.
9
The first stage of this project has been accomplished and




SECTOR OF INDUSTRY AGAINST TURNOVER
10 10-100 100-1000 1000 TOTAL
MANU. & CONSTRUCT. 1.8 3.6 10.8 6.0 22.2
IMPORT/EXPORT 1.8 2.4 4.2 1.8 10.2
WHOLESALE/RETAIL 0.6 3.0 3.6 3.6 10.8
GOVT./PUBLIC 0.0 3.0 0.6 1.8 5.4
FINANCE 0.6 4.2 0.6 2.4 7.8
COMPUTER HARDWARE 4.2 3.6 0.6 1.2 9.6
COMPUTER SOFTWARE 6.6 4.2 2.4 0.6 13.8
SERVICE 4.2 6.0 4.8 4.8 19.8
TOTAL: 19.8 30.1 27.7 22.2 100.0
Source: "The Impact of Information Technology on
Productivity in Hong Kong Organizations." Department of
Computing Studies, Hong Kong Polytechnic.
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TABLE 2
SECTOR OF INDUSTRY AGAINST NO. OF EMPLOYEES
5-19 20-100 100 TOTAL
MANU. & CONST. 1.1 2.8 18.5 22.4
IMPORT/EXPORT 0.5 3.3 5.6 9.5
WHOLESALE/RETAIL 0.5 3.3 6.1 10.1
GOVT./PUBLIC 0.0 0.5 5.0 5.6
FINANCE 1.1 1.1 7.3 9.5
COMPUTER HARDWARE 3.3 2.8 2.8 5.9
COMPUTER SOFTWARE 5.6 3.9 3.9 13.4
SERVICE 2.2 4.4 13.4 20.4
TOTAL: 14.6 22.4 62.9 100.0
Source: "The Impact of Information Technology on
Productivity in Hong Kong Organizations." Department of
Computing Studies, Hong Kong Polytechnic
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TABLE 3
NO. OF YEARS ESTABLISHED AGAINST NO. OF-EMPLOYEES
5-19 20-100 100 TOTAL
5 5. 6 2.4 2.4 10.4
5- 19 4.8 15.2 29. 6 49.6
20- 40 0.0 2.4 17.6 20.0
40 0.0 0.0 20.0 20.0
TOTAL: 10.4 20.0 69.6 100.0
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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TABLE 4
COMPANY TURNOVER AGAINST HARDWARE INVESTMENT
COMPANY TURNOVER
-100% -50% 1% 51%
OVER TO TO 0% TO TO OVER
HARDWARE
-100% -51% -1% 50% 100% 100% TnTAT,
OVER -100% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-100% TO -51% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 50% TO -1% 0.0 0.0 1.4 0.0 0.0 0.0 0.0 1.4
a0% 0.0 0.0 0.0 0.0 1.4 1.4 1.4 4.3
50% TO 1% 0.0 0.0 2.9 0.0 20.2 5.8 1.4 30.4
100% TO 51% 0.0 0.0 1.4 1.4 4.3 2.9 17.3 27.5
OVER 100% 0.0 0.0 0.0 2.9 7.2 7.2 18.8 36.2
TOTAL: 0.0 0.0 5.8 4.3 33.3 17.3 39.1 100.0
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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TABLE 5
COMPANY TURNOVER AGAINST SOFTWARE INVESTMENT
COMPANY TURNOVER
-100% -50% 1% 51%
OVER TO TO 0% TO TO OVER
SOFTWARE
-100% -51% -1% 50% 100% 100% TOTAL
OVER -100% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-100% TO -51% 0.0 0.0 1.4 0.0 0.0 0.0 0.0 1.4
- 50% TO -1% 0.0 0.0 1.4 0.0 0.0 0.0 0.0 1.4
0% 0.0 0.0 1.4 0.0 1.4 1.4 0.0 4.4
50% TO 1% 0.0 0.0 1.4 0.0 20.9 5.9 5.9 34.3
100% TO 51% 0.0 0.0 0.0 0.0 5.9 4.4 16.4 26.8
OVER 100% 0.0 0.0 0.0 2.9 5.9 5.9 16.4 31.3
TOTAL: 0.0 0.0 5.9 2.9 34.3 17.9 38.8 100.0
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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Table 6
COMPANY TURNOVER AGAINST DP RELATED EMPLOYEES
COMPANY TURNOVER
-100% -50% 1% 51%
DP RELATES OVER TO TO 0% TO TO OVER
EMPLOYEE
-100% -51% -1% 50% 100% 100% TOTAL
OVER -100% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
-100% TO -51% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
- 50% TO -1% 0.0 0.0 2.9 0.0 4.3 2.9 0.0 10.1
0% 0.0 0.0 0.0 0.0 4.3 1.4 1.4 7.2
50% TO 1% 0.0 0.0 2.9 0.0 15.9 10.1 10.1 39.1
100% TO 51% 0.0 0.0 0.0 1.4 2.9 2.9 5.8 13.0
OVER 100% 0.0 0.0 0.0 2.9 5.8 0.0 21.7 30.4
TOTAL: 0.0 0.0 5.8 4.3 33.3 17.3 39.1 100.0
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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TABLE 7
SECTOR OF INDUSTRY AGAINST AVERAGE% APPLICATION (-5 YR.)
OPERATIONAL PLANNING MIS/DSS
MANU. CONSTRUCT 23.3 9.7 12. 9
IMPORT/EXPORT 33.1 3.1 1.7
WHOLESALE/RETAIL 32.2 3.7 1.7
GOVT./PUBLIC 48.8 18.8 5.0
FINANCE 38.3 8.7 10.8
COMPUTER HARDWARE 18.3 3.9 3.7
COMPUTER SOFTWARE 17.9 1.8 2.9
SERVICE 14.5 2.7 2.1
OTHER 21.1 4.7 6.9
AVERAGE: 24.9 5.6 5. 6
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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TABLE 8
SECTOR OF INDUSTRY AGAINST AVERAGE% APPLICATION( NOW)
OPERATIONAL PLANNING MIS/DSS
MANU. CONSTRUCT 30.0 15.3 13.0
IMPORT/EXPORT 36.6 10.8 4.6
WHOLESALE/RETAIL 22.2 5.7 5.5
GOVT./PUBLIC 37.2 17.2 7.7
FINANCE 52.6 9.7 12.0
COMPUTER HARDWARE 20.8 12.0 5.0
COMPUTER SOFTWARE 20.9 8.0 4.2
SERVICE 22.2 3.7 4.6
OTHER 23.8 7.1 15.4
AVERAGE: 28.4 9.4 8.2
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
18
TABLE 9
SECTOR OF INDUSTRY AGAINST AVERAGE% APPLICATION (+5 YRS)
OPERATIONAL PLANNING MIS/DSS
MANU. CONSTRUCT 25.2 16.5 19. 3
IMPORT/EXPORT 30.1 14.8 11.7
WHOLESALE/RETAIL 21.9 9.2 6.7
GOVT./PUBLIC 33.3 18.3 11.1
FINANCE 36.4 16. 4 28.8
COMPUTER HARDWARE 18.9 11.1 10.3
COMPUTER SOFTWARE 23.8 9.7 8.1
SERVICE 15.8 5.1 9.0
OTHER 20.7 14.7 13.8
AVERAGE: 23.9 12.3 13.3
Source: The Impact of Information Technology on
Productivity in Hong Kong Organizations. Department of
Computing Studies, Hong Kong Polytechnic.
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Following are some of the findings from the results:
1. It was found that the sample group appeared to be
representative of a wide range of Hong Kong
organizations, covering most sectors, employee size
and turnover/age (Table 1- Table 3).
2. There appeared to be a strong correlation with the
hardware/software of investment in IT and performance
return (Table 4- Table 6)
3. There were certain overall trends such as movement
towards MIS/DSS (Table 7- Table 9)
The results of the first stage of this project
suggested that todate high percentage increases in
turnover over the last 5 years have been matched by high
percentage increases in IT investments with the emphasis
on hardware followed by software and finally DP (data-
processing) related employees. It further suggests that
certain sectors reflect specific stage growth patterns in
their use of IT and industry is a far more significant
differentiation factor than the size, age or type of
organization."1
In the development of IT in Hong Kong, there are
several positively contributed factors as well as negative
factors, summarized as follows2:
1 Quoted from: "The Impact of Information Technology
on Productivity in Hong Kong organizations by the
Computing studies Department of the Hong Kong Polytechnic
2 Source: The State of IT in Hong Kong a User's
Perspective, Richard Willsteed (Price Waterhouse H.K.)
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PRO's:
The presence of some very talented individuals, who
supply vision and structure to the installations of IT
systems in Hong Kong
Good tertiary training at the Polytechnics and
technical Institutes
An excellent communications infrastructure which offers
good quality facilities at prices that do not actively
discourage their exploitation
An aggressive management style, not afraid of quick
decisions and commitment, or of handling responsibility
to individuals to get on with the job
Open access to technology and people, with no
significant barriers to bringing the best people or the
latest technology into Hong Kong at any time.
CON'S:
The distribution of Hong Kong's organizations in small,
highly adaptive, and capital scarce companies
Hong Kong's relatively late start in IT, resulting in
very limited exposure to IT concepts and practicalities
in the majority of organizations -High growth rates
throughout Hong Kong, thus stretching the modest
resources in IT considerably
Rapid technology changes, stretching the limited number
of competent individuals in Hong Kong yet further
A fairly small local market for IT products, resulting
in not all IT suppliers being represented and active in
Hong Kong
There is no good training ground in advanced or complex
projects for the majority of junior professionals,
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resulting in lack of technical depth
Most companies focus on short term profitability, and
tend not to invest in IT which does not give a rapid
payoff in most industries.
The current situation of the development of IT in
Hong Kong is that most major users are experiencing severe
difficulties, median users of IT do not regard their IT
operations highly, and small users are badly positioned
for further growth. These are the problems currently
encountered:
1. Emigration of experienced staff, in particularly in
the major users. This is the number one killer on top
of the other strains. This is true for fields outside
IT as well as those inside IT. For the-case of IT,
although the number estimates vary considerably from
study to study, there are several major installations
which have lost more than half of their senior IT
staff due to emigration over the last 3 years. This
net outflow of experience greatly exceeds the rate at
which experience is being created.
2. Applications costs and installation timescales cause
sever concerns among users. This is due to
applications nowadays are far more complex, and user
expectations far higher than they were in the past.
3. There is lack of trust between DP management and
general managers, poor predictability and planning in
longer range budgets, and numerous failures of IT to
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deliver projects to management expectations
4. In the small users areas, where PC is the tool, in the
next stage of their expansion it is very likely that
they need to discard all the experience and investment
to date in order to get to a more integrated solution.
The technology growth of PC has made it a very
powerful machine however, to keep up with the pace of
their growth, these companies may need mini or even
mainframe computers. Hence, the incremental costs
will be high, and the relevant organizational
experience to undertake the next steps will not exist.
Despite of all these, there do exist several
successful IT installations in Hong Kong, e.g. HACTL's
COSAC system, the Hong Kong bank's TREATS system, Watson's
retail distribution systems. In the following we are going
to study another successful case in which a Machinery




APPLICATION OF INFORMATION TECHNOLOGY
IN THE MANUFACTURING SECTOR
A CASE STUDY
The Company
The Machinery Company, based at Tai Po Industrial
Estate (Hong Kong), is an injection moulding machine
manufacturer, the largest one in this industry in Hong
Kong. The factory at the Tai Po Estate is the
headquarters and main factory. This is the latest set up
of their large brand-new plant with advanced Flexible
Manufacturing System and automatic warehousing system.
All facilities are fully equipped for production of around
17 types of moulding machines. There is a branch office at
Shamshuipo for marketing, sales and accounting functions.
In addition, there is a smaller scale production facility
in its Taiwan factory while there are other joint venture
investments in the mainland China.
The Machinery Company is a typical machinery
manufacturing company with about 500 people of total
workforce. Currently it is being organized with three
major divisions under the board of directors:
1) Manufacturing Division, responsible for -Engineering:
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Research Development, design and quality control
- Production: production planning, technology,
component manufacturing, and assembling
- Materials: materials control and warehouse
management
- Personnel Administration: Human resources,
factory administration, training, and MIS
2) Marketing Sales, responsible for
- Sales: Hong Kong, China, and Overseas
- Marketing:.Strategic Planning and Promotion
- Customer Service: Technical services,
maintenance, and shipping
3) Finance and General Administration
The top three prioritized activities are considered
to be the Controlling Stock and Purchasing, Manufacturing
Products, and Designing Quality Control with key
operations carried out in the Purchasing Department and
the Industrial Engineering Department.
The Need for an Automation Program
Ten years ago the Company had already pioneered in
buying in an inventory control system. However, this
proved to be a failure and later attempts at developing
CAD/CAM systems were abandoned. After that, with the
evolution of Personal Computers, there had been uses of
PCs in the company but all were developed in an ad hoc
manner which again led to redundancy and incompatibility.
The management of the Machinery Company viewed that
they were positioned as the leader in this industry in
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the local Hong Kong market. However, in order to further
expand and grow its business as well as keeping up with
the continuously growing competition, the board of
directors decided that a comprehensive strategy for
integrating computer systems from the shop floor to the
directors' desks was required. They would like to
implement an automation program which involves
CAD/CAM/CAE, Automatic material handling, Flexible
Manufacturing Systems (FMS) and Management Information
System (MIS) a Computer Integrated Manufacturing
System (CIM). This planned CIM system would not only
accomplish the company's objectives of cutting production
costs, raising quality standards to match up with
international requirements, and meeting the fast growing
market demands, but also would lead the pace in Hong Kong
in terms of applying Information Technology, in particular
CIM technology, in the manufacturing sector. Through this
implementation of a highly-automated factory of the
future, the machinery Company wants to demonstrate its
confidence in Hong Kong's future by giving people in Hong
Kong and abroad a positive attitude towards investing in
local industry.
The management team had a very strong believe that
such an integrating computer system could really help
them. They realized the need for a large scale mini
computer system capable of supporting a full range of
software. To start this huge project, they recruited an
experienced EDP Manager to lead and oversee the
implementation of the project. This project was started
in mid 1987 with the initial step being to carry out a
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feasibility study in order to provide their management
with a costed set of alternative hardware and software
combinations that can serve as the basis of a Computer
Assisted Production Management (CAPM) system which will
ultimately lead to Computer Integrated Manufacturing
(CIM).
The main goals of the CIM implementation in the Machinery
Company were:
1) More precise and comprehensive stock control and
purchasing information
2) Improve manufacturing capabilities
3) Improve design capabilities
4) Better quality control
The overall benefits from this implementation would
be a flexible factory that reduces parts holding and
inventory to the essentials, minimizes work in progress,
has a high throughput of injection moulding machines, and
above all yields a stream of high-quality products.
Feasibility Study
Through the interview with the Machinery Company's
EDP manager, it was learnt that the Mechanical Department
of the University of. Hong Kong and the Hong Kong
Productivity Council had provided some help to the company
in the feasibility study stage to evaluate existing
hardware and software systems for both CIM and computer
assisted production management, which led to the choice of
the current system. Following is a summary of this
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feasibility study.
Objectives of the Feasibility Study
The objective of this study was-to identify one to
two feasible solutions that would meet the requirements of
Machinery Company Ltd. in terms of their future CIM
implementations. This would be the basis of their CIM
program and would help their management in the process of
choosing the appropriate computerized system. Particular
emphasis was on the CAD/CAM installations while the
findings should also match with the MIS system's
specifications, which was the other part of the complete
CIM system.
Study Methodology
The study was based on observations derived from the
interview with the senior management/key functional staff
of the company. The purpose of the interview was to
understand the overall scope of the project and to define
the priorities set against various aspects of the company
operations.
The following steps were taken during the study:
1) Conduct interview with key functional staff to
identify current operations and user requirements
2) Analyze and determine functional requirements
specifications.
3) Send Request for Information to candidate vendors
for hardware/software proposal
4) Gather relevant cost, configuration and performance
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data from each vendor during demonstration and
discussion.
5) Evaluate the feasibility, effectiveness and cost of
each vendor based on the selection criteria and the
company's requirements.
6) Present costed recommendation for the company's final
riPrlginn
Summary of the Study
Current Operations
Interviews had been conducted with the section leaders
in order to understand the current operations of
individual department and to determine the possible impact
of CIM technology on their operations. The interaction
between departments was also an important issue' in this
investigation. The outcome of the interviews.was used to
provide background information for formulating the
proposal for CIM implementation.
A preliminary interview was carried out for the following
departments:
1. Design Engineering,
2. Production Engineering (Non-Conventional)
3. Production Engineering (Conventional)
4. Industrial Engineering,






From this preliminary interview, each individual
department's needs were identified which were indeed
opportunities of CIM implementation. These were:
Flexible drafting and design system
Better filing system for drawings
Analysis capability (stress analysis, motion
simulation)
Direct numerical control
Computerized tooling inventory control




Linking bills of material to MRP
Computerized MRP system
Computerized purchasing
Fast and reliable information from Industrial
Engineering
It was found that the functional activities of Design
Engineering, Production Engineering (Non Conventional),
and Industrial Engineering Departments were closely
related with the functions of a CAD/CAM system. Hence a
more detailed second phase interview was conducted on
these three departments so as to identify and assess the
key tasks and the work content of these departments by
understanding the documentation requirements and
information flow across them.
This second phase interview was carried out in a more
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scientific and quantitative manor with the aid of various
specially designed charts for analysis
a) "Information Flow Chart" detailed the operation of the
concerned departments in terms of the relevant
information flowing across the department
b) "Task description/analysis" for assessing the possible
effects of installing a CADCAM system
C) "Staff/time analysis" for capturing the quantity and
grade of staff involved in the tasks and the estimated
time spent in the activities
d) "VOperational analysis" for analyzing the
design/drafting and manufacturing activities of the
three departments
e) "Difficulties/authorization" for recording the current
departmental problems as expressed by the departmental
leaders.
The formats of these charts are attached in the Appendices
(Appendix 1 to 5) for references.
Following is the summary of the three departmental
activities:
I.Design Engineering Department
The tasks in this department can be grouped into 3
categories
31(a) Engineering Support for Production
Having been informed by sales department, design
engineering department authorizes and releases up-
to-date drawing and part list information to I.E.,
store and production departments.
(b) Design/ Modification
With new product specification given by the board
of the company, design engineering department
launches new product design project. Occasionally,
existing design may also need modification which is
initiated usually from production or from
customers.
Technical Support(c'
The design engineering department is also
responsible for offering technical support/
consultancy to external customers, while
internally, engineering related tasks such as
special project, case study, new product
testing/evaluation and product specification
preparation, etc. are also handled by this
department.
II.Production Engineering (Non-Conventional) Division
The major tasks in this department are
(a) Shop Floor Scheduling/Machining
Having received a job list from I.E., the NC
division checks whether the parts are of old or new
design. For old designs, the existing part
operation route and part program are retrieved.
The production time taken for the required jobs are
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retrieved/estimated and the machine loading in the
department is also scheduled or revised. The jobs
are then dispatched to the operators by means of
instruction sheet.
(b) Tooling Management and Fixturing
The NC division internally has a tool centre which
is responsible for the maintenance of tooling and
fixture, tool ordering, and new tool testing. For
new part design, new jigs and fixtures are also
designed and made in the division.
(c) Part Programming
For new parts design, part programs are developed
by the engineer, technicians, or experienced senior
operators.
(d) Production Reporting
The NC division has to submit daily/monthly
production report, machine utilization report as
well as quality performance report both by machine
and by operator to the I.E. department for the
purpose of monitoring and controlling the factory
operations.
(e) In-process Inspection
Apart from checking the components by the Q.C.
staff, the staff of the NC division including
engineer, technician and operators are also




This department appears to be the nerve of the factory.
Its function is to receive the job order from sales
department and having identified the
make/buy/subcontract components and inventory level,
compile the master production plan which will be used to
coordinate as well as to control the overall production.
The department is also responsible for issuing
summarized daily/monthly production reports, scrap sheet
report, and quality performance index report for
management consumption.
From these interviews the functional modules were
systematically categorized and the major system flow is
identified as shown in Fig.l. Subsequent requirements
evaluation were based on this categorization.
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With the identified current operations, following were
highlights of problems faced by the the Machinery Company:
(A) High staff turnover resulting in frequent change in
organization chart and job roles. Consequently,
roles and responsibilities of each functional
department, and job descriptions of each post might
not be clear to every relevant staff and worker of
the company. This created improper assignment of
duties and overloading of individual in management
and supervision.
(B) Overloading of Industrial Engineering Department
involving setting up of production standards,
production planning and scheduling, production
progress causing, and performance analysis.
(C) No single functional department in the company was
assigned an overall co-ordination role to keep track
of the availability of material, parts, components,
sub-assembly and subcontracted parts to cope with the
production schedule e.g. I.E. responsible for parts
and sub-assembly only, Material Department for
components and subcontracted parts final assembly
group has to chase material availability on its own.
(D) No formal order pricing, job costing and preventive
maintenance were being done in the company
(E) Inventory Control System was not generally practices
for all items in the warehouse (e.g. no inventory
level control). Existing stock taking and cycle
counting could not reflect the actual inventory
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quantity and value. Some misreporting of up to a 20%
discrepancy was quoted by one of the warehouse key
staff. Standard length raw materials to be cut into
various lengths had no up-to-date inventory record
unless at the time of stock taking.
(F) Parts Coding system too complicated and confusinq
G) In preparing pre-cut material for further machining
process, the raw materials strobe had to compare
every time the most up-date drawings obtained from
I.E. with their already on-hand ones for each batch
production order. It was very time-consuming
involving usually half to one day to compare
typically around 200 drawings.
(H) Planning the layout and process and data flow of the
operations in the old and new plant was not subjected
to the discussion and comments'by all departments
concerned. This could not uncover potential problem
areas caused by the change.
The Requirements
General/ Applications/ Hardware/ Software
The findings from the interviews and analysis were as
follows1:
a) The workload of the Design Engineering department
could be roughly divided into new projects and
regular activities. This departments would need 3
workstations.
1 Source: the Hong Kong Productivity Council
Feasibility Study Report.
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Production Engineering (NC) Div. would need one
terminal for sufficiently communicating and also for
accessing the system resources. It was expected that
this department can share the usage of the workstation
with the Design Engineerinq department.
To cater for an even distribution of workload in the
year, it was envisaged that a total of 4 workstations
will be required 2 color and 2 monochrome
workstations were specified in the functional
specification.
b) Two plotters were considered to be adequate for the
Design Engineering Department for the redesign/
modification task. Continuous feed, high speed
printer were also specified.
c) To cater for future growth operation, distributed
computing should be adopted. Separate processors
would be used for CADCAM and MIS operation, catering
for computational and graphics environment and heavy
I/O requirements respectively. Both processors would
act as nodes in a local area network allowing
flexibility and ease in future expansion. To ensure
perfect integration of the system, it was advised to
have the processors supporting a common networking
protocol.
d) The essential drafting features requirement could be
met by most commercial CADCAM systems, with detailed
specified features.
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e) There were substantial number of similar parts in the
design of the injection moulding machines, implying
that parametric design facility was of prime
importance in the prospective CADCAM system.
f) The CADCAM system must be able to provide both English
and Chinese annotations in a drawing.
g) The CAD system was required to provide links to
analysis package to perform stress analysis and
vibration analysis and thus a mesh generator is
required to link the CAD system to finite element
analysis package.
h) The CAD system should provide facilities for searching
similar designs by project, by product type, by part
description and by part code. This could be achieved
by linking the CAD system to a database package.
i) The CAD system was preferably to provide 2D kinematics
analysis with 4-5 degrees of freedom. the computer
system should support high level programming languages
and execution.
Based on the above findings, a functional
specification for the.CADCAM system was drawn up. The
emphasis was to provide a distributed computing
environment with built-in flexibility to cater for
different types of processor and capability for future
upward expansion. The computing hardware was linked by a
local area network linking separate processors for MIS and
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CADCAM operations. This was to cater for the distinctive
nature of the two operations namely the MIS processor to
support fast throughput for the large I/O operations while
the CADCAM processor to support a computational intensive
environment. It is a must to support a common LAN
protocol for all hardware in this CIM implementation.
The general requirements were related to the general
software design, structure, user and communication
interface, and support services offered. On the other
hand, the application specific requirements were outlined
for each of the functional modules shown in Fig.l,
including Engineering Data Management, Inventory Control,
Purchasing (Sub-contracting), Machine Maintenance, Sales
Analysis, Customer Order Processing, Master Production
Scheduling (MPS), Material Requirements Planning (MRP),
Capacity Requirement Planning (CRP),Shop /Floor Control,
Quality Control (QC), Performance Analysis, Shipping
Control, Order Pricing,Cost Accounting/Job Costing,
General Ledger, Accounts Receivable, Accounts Payable, and
Cash Flow management.
The computer hardware requirements were mainly
influenced by the software package adopted. The proposed
computer configuration is shown in Fig.2
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FIGURE 2
PROPOSED COMPUTER HARDWARE CONFIGURATION
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The hardware components would include:
1. Central Processor
- main memory with upgrade capability
- able to cater for at least 30 active terminals with
reasonable throughtput performance.
2. Data Storage
- accommodate minimum 200 MBytes of raw data with
expansion capability
3. Printers
- one system line printer with Chinese printing
capability for large volume printing
- six dot matrix printers for ad-hoc, small-volume
printing
- one laser printer for small-volume, typewriter-like
printing for document or sales contract
4. Backup Device
- can be tape unit or removable disk drive to backup
all operational data within reasonable time frame
5. User Terminals
- initially 20 CRT Terminal with Chinese input and
display capability are needed some of the terminals
can be PC-based for local processing
Functional Specifications of the CADCAM system are listed
in Appendix 6.
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Potential Vendors and their evaluation
Based on the above fact finding and analysis stage,
the Machinery Company then started looking for appropriate
hardware and software solutions for the applications. The
functional specifications and the -above basic
hardware/software requirements were sent to several
vendors, requesting for proposals. These vendors include:
Digital Equipment Hong Kong Limited (DEC)
Hewlett-Packard hong Kong Ltd. (HP)
Commercial Software Services Limited (CSSL)
Wang Pacific Ltd. (Wang)
Data General Hong Kong sales and Services Ltd. (DG)
EPRO systems Ltd. (EPRO)
Table 10 summarizes the proposals that had been received.
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TABLE 10
SUMMARY OF VENDOR PROPOSALS1
VENDOR HARDWARE SOFTWARE OVERALL
SYSTEM COST




HP HP3000 Series 52 MM II HK$3,530,069
Manufacturing
Management II
CSSL IBM S/38 Business PlanningHK$3,921,803
MODEL 38 and Control System
Wanar VS71 1 nWang FACT
Integrated Manufacturing
and Distributed System




Each vendor system was evaluated for the requirements
listed in Table 11. Each requirement was assigned a
weight factor and each vendor system's performance was
evaluated with a score. Then the total weighted score was
compared. The result of the total weighted score was1:
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Besides the evaluation on the hardware/software
systems, which lead to a weighted ranking of proposed
systems, the feasibility stage ended with the following
recommendations being drawn:
I) Strategical Plan
- The Machinery Company was recommended to set up a
CIM implementation team which should be consisted
of Factory Manager, System Development Manager, and
department heads concerned. This team will monitor
and take care of the entire implementation program.
This would be the centralized decision making unit
to determine necessary items to be incorporated,
the method and sequence of implementation, and the
process, data and communication flow, etc.
- It was also recommended to employ external
consultants during the implementation period so as
to avoid problems and staff overloading. In
addition, these external consultants could
contribute their technical expertise to ensure
effectiveness of the system.
II) Organizational Plan
The implementation of the CIM program would inevitably
have impact to the current operations. It was
recommended to reorganize the company for the
impending change and to recruit staff to support the
new organizational structure. The management should
review and redefine the overall setup, job roles and
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responsibilities, work and information flow in the
organization.
In addition, staff training and motivation were
equally important. Training was vital so that the
staff were aware of the company's direction,
objectives and benefits from this CIM program as well
as getting the technical knowhow in the new system.
On the other hand, staff motivation should also be the
top concern of the management so that the staff were
properly motivated and understand that while computer
was only a tool for us, formally trained and well-
experienced staff were of prime importance.
III) Operational Plan
The Company should formulate a detailed plan for
implementing and operating the CAPM System and CIM
with special considerations in the system and
installation.
Current Status of the Implementation
From the feasibility study, a proposed system
configuration was concluded. At the heart of the
operation was a minicomputer with the following
operations:
1. Manufacturing System- this is the initiator for all
production and resource allocations
2. NC Machine Scheduling and NC Control- the NC
machines will be upgraded towards a DNC control
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3. Sales/Marketing Analysis and Cost Accounting- the
sales and accountants will be able to access a central
database for sales analysis and general accounting
information
4. System Integration with Autowarehouse and FMS- the
minicomputer will be linked to the automatic warehouse
and FMS system this allows automatic inventory
update and WIP monitoring
5. Data Exchange between CAD and Host Computer- after
a CAD drawing is finished, more detail information
such as cost, mass properties and drawing numbers
could be extracted from the database the information
may be uploaded to the host computer while the data
may be filtered out and further used to update the
host database.
This CIM (Computer Integrated Manufacturing)
development was divided into three phases:
Phase I System Implementation, including hardware
installation and software customization
Phase II System Integration, linking the different parts
of the computer together resulting in a CIM
system
Phase III System improvements and Further Developments, to
develop further enhancements on the CIM system
both hardware and software.
At present, the Phase I of the implementation has
almost been accomplished, and is now in the ending stage.
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The CIM system is being built around a Hewlett Packard
9000 using the HP-ME10/Esprit software. The design and
drafting of assembly drawings are currently using this.
This HP9000 is being linked up to a HP 3000 via an
Ethernet network. This second processor is for the
manufacturing and financial information systems. By mid
of this year the Bill of Materials system will be
installed and this will provide inventory and shop floor
control. This will end the Phase I and will be followed
by fully integration with the financial accounting system
including the general ledger, accounts receivable and
accounts payable. Towards the end of this year a
completely automated factory with a flexible computer
based manufacturing system and a comprehensive management
information system will be completed. The system
configuration of the installed system is shown in Fig 3.
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FIGURE 3
SYSTEM CONFIGURATION OF THE INSTALLED CIM SYSTEM
(Attached on the next two pages)
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Implications from this Case Study
With only part of the system implemented, significant
results are already being achieved with a drastic
reduction in inventory. Lead-times of product delivery
have been reduced from seven/eight months to four months,
with a target of one month on full implementation.
Eventually, the aim of the Machinery Company is to
operate Just In Time (JIT) inventory management with
savings which will far exceed the cost of the system.
Furthermore, as their EDP Manager pointed out, management
can have greatly improved decision making due to the fast
and efficient information retrieval and greater control
over the shop floor operations.
In the long term, the impact of the system may extend
beyond the Machinery Company itself. Currently its sub-
contractors have to comply with the new system and in the
coming years, this may be extended to all vendors and
suppliers of the company, with electronic data interchange
(EDI) becoming a real possibility.
From this case of successful application of IT in the
manufacturing sector, following are the major factors
leading to its success:
1. The management has a strong believe in IT and that
computers can help them
2. A well defined IT strategy for the company including a
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change in organizational culture and a great deal of
education about the role of IT
3. A road-map of the development is essential. This
includes a detailed plan with feasibility study,
implementation plan, and implementation monitoring
management.
4. The role of external consultancy is critical. This is
due to the limited exposure to IT and external
expertise from consultancy should be seeked for to
ease the design and ensure the efficient
implementation of the system




In this report, the case of the Machinery Company had
been studied for their applications of IT in
manufacturing. Their implementation of the CIM (Computer
Integrated Manufacturing System) can be viewed as a CIM
showcase in Hong Kong. Leading the pace in terms of CIM
technology, this can be used to promote the IT era to
those who are unaware of such manufacturing technology.
The overall benefits from this implementation are cutting
production costs, raising quality standards and meeting
the fast growing market demands. This is definitely
leading Hong Kong manufacturers to a new dimension in
terms of technology.
This report attempts to summarize the current state
of applied IT in Hong Kong through various secondary data.
In order for Hong Kong to compete with others in the
advanced markets worldwide, we should keep up our pace in
the development of IT. However, when measured against
some appropriate and high standards, Hong Kong is not that
well positioned in terms of IT development. The positive
and negative factors have been listed but those negatives
factors are gradually outweighing the positive ones. The
industries are not fully aware of the latest IT
development. And, the most important of all, it is that
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Hong Kong is suffering from a severe shortage of IT
people, those with the relevant IT experience and
understanding. This is true for both general management
and IT management. As it is concluded in the case study,
the management awareness and commitment to IT development
plan is the key to the success. With the shortage of
these general management and IT management, this could be
a major obstacle to the IT development in Hong Kong.
Followings are some recommendations for the IT
development in Hong Kong:
1. The Government should take a very active role in
introducing IT and stimulate the awareness and
reinforce the importance of IT development in all
sectors.
2. Emphasize on the tertiary education in IT, especially
on the practical side of IT applications so that the
future management or IT management can have the have
the proper understanding of how systems and
organizations work. This exposure to IT in the early
stage is vital enough to make them have the strong
believe and subsequent commitment in IT applications.
3. To educate the existing user management and encourage
them to back and fund for IT development. They need
to have the understanding in what is IT, what is IT
strategy, what are the opportunities of IT in their
operations, how can they manage an IT department, what
could they expect from the applications of IT, and how
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can they motivate and recognize the excellence of
people for such applications.
4. To address the issue of the appropriate IT strategies
for all users. Encourage these organizations to
conduct a self evaluation on the effectiveness of the
existing IT operation. This can drive them to
evaluate their business strategy and IT opportunities
to support their business better.
5. On the equipment suppliers side, they should emphasis
on the concept of system integration, a system that
helps the user pull together everything and make it
easy to use, yet versatile.
6. To provide more training and seminars on IT and
provide grant assistance so as to encourage the local
market to participate in such events.
7. The government should encourage more users to use
computer in their application field. Grant assistance
programme to these users could be used for
Pnnn»raPmPnt-
For the project itself, following are the
difficulties encountered and some recommendations for
future research study:
Difficulties encountered:
1. All data collected on the current state of IT in Hong
Kong were secondary data through literature research.
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2. Latest statistical data on IT applications in Hong
Kong could not be obtained. The data quoted in this
report were based from the survey carried out by the
Computing Department of Hong Kong Polytechnic, and
even that project had not been completed.
Recommendations:
1. Keep close contact with those active associations e.g.
Hong Kong Information Technology Federation (HKITF)
and get the latest update status of IT development.
2. Focusing on IT development for specific sectors e.g.
Office Automation, Telecommunications, Manufacturing,
etc. rather than its general applications in Hong
Konq.
3. Identify more successful IT applications and conduct
direct interview with their IT management to
understand more their factors contributing to the
success as well as the problems they have encountered.
4. Instead of carrying out a literature research, conduct
an actual survey on a representative sample number of
Hong Kong organizations to draw a better conclusion on
the current state of IT development. This could be
similar to the approach that is being carried out by
the Hong Kong Polytechnic. The limitations would be
time and man-power resources.
Above all, the current state of IT application in
Hong Kong is not as widespread as we would desire. There
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are still a lot to be done to keep up with the pace of IT
developments. The case study in this reports is only one
of the few successful IT applications which can be used as
a showcase for the manufacturing sector. To further
develop IT applications in Hong Kong, both the Government
and Industry should take the appropriate and intelligent
actions. Each enterprise should participate and commit to
this development, with each develop its own* suitable IT
strategy. With this it can be foreseen that within years
Hong Kong can definitely catch up with the IT wheel and
everyone of us can be proud of the up- to-standards IT
applications in Hong Kong.
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APPENDIX 1: INFORMATION FLOW CHART
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Inputs OutputsDuring
linen whnrn type type to whom



















Maintenan Retrieve Issue Correspondi ComponentMaintenan




Marketing Specificat TarketingConceptual Design Spec.
Sales, Boss in Memo
x Sales, B ssApprovalAnalysis Evaluati
Form
.New Product PurchasingPurchasing,







.Modification Part DrawnBoss Sheet
with Chop
Source: CIM Software Evaluation for Machinery Co
Ltd. by Dept. of Mechanical Eng., University of H.K.
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APPENDIX 2: TASK DESCRIPTION/ANALYSIS CHAR
DESIGN ENGINEERING DEPARTMENT
Affected
Task description by Anysimilar task Standards
CADCAM
1. Check sales order standard/option Generally
Mainly based on
2. Issue drawings part list to I.E. data existing
archiving systemTasks
3. Issue purchase part list to purchase and data operating
similar instore base procedures,nature
resource
'Data manual fillng
4. Issue assembly drawing to assembly utilisa- system ofmanagement'dept. tion, will product
be benefi design drawings,
5. Issue spare/repair part list to by CADCAM purchase,
store system part catalogue
6. Provide technical support
7. Conceptual design (data retrieval,
evaluation, analysis, drafting) Assembly,
interfere
8. Detail design (data retrieval, checking Product
evaluation, analysis, part list, automatic design,
JIS, ISOpart drawings assembly drawing updating engineering
of desig and testinggeneration)
and part





11. New product testing/evaluatiot
Engineering12. Special project/case study
13. Design data base management Paramete













Source: CIM Software Evaluation for Machinery Co.
Ltd. by Dept. of Mechanical Eng., University of H.K.
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Source: "CIM Software Evaluation for Machinery Co
Ltd." by Dept. of Mechanical Eng., University of H.K.
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APPENDIX 4: OPERATIONAL ANALYSIS CHART
DESIGN ENGINEERING DEPARTMENT
Card B: Design and draughting
Producing the following types of drawinqs:
System diagrams Piece part drawings- timber parts
Circuit diagrams Piece part drawings- ceramic components
Pneumaticcircuit diagrams Casting drawings
Hydraulic circuit diagrams Flat pattern developmentdrawings
Site layout drawings Sectional drawings
General arrangements drawings Fabrication drawings
Sub-assembly drawings Exploded assemblydrawings
Sheet metal assembly drawings Scale drawings
Piece part drawings- machined components Isometric or perspective drawings


















decrees of freedom 4- 5toggle
digitalCircuit simulation
(more relevant to analogue







Source: CIM Software Evaluation for Machinery Co.
Ltd. by Dept. of Mechanical Eng., University of H.K.
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APPENDIX 5: DIFFICULTIES/AUTHORIZATION CHART
DESIGN ENGINEERING DEPARTMENT
Current difficulties expectation Management authorization
Manpower not adequate
3 engineering grade staff required
No standard design methodology and
procedures
. No kinematic simulation of toggle system
Require an efficient reproduction and
retrieval of old drawings in new CAD system
Require the CAD system to have interactive
operation facility
Require 24 hours operation of the CAD system
and batch processing of plotting drawing
in the night time
Require CAD system with 8 colours displa
Source: CIM Software Evaluation for Machinery Co.
Ltd. by Dept. of Mechanical Eng., University of H.K.
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APPENDIX 6
FUNCTIONAL SPECIFICATIONS OF CADCAM-SYSTEM 1
Hardware
The hardware system should consist of a super-micro
computer linked to at least 4 workstations, a high speed
printer and 2 plotters and is capable of networking to
other computers.
Super-micro computer
1. The super-micro computer should have a 32bit central
processor supporting virtual memory operation with an
in core memory of at least 8Mb with possibility of
upward expansion. The memory should have a 32 bit
data-bus with at most 400 nsec average cycle time.
2. The super-micro computer should have standard RS-232
serial interface and support LAN protocol
3. The super-micro computer should support data storage
devices hard disks with capacity of more than 400 Mb,
0.5inch 9 track tape drives, and other storage
devices.




1. The printer should have a minimum speed of 8 pages per
minute.
2. The paper width should be at least 8.5 inch.
3. The character resolution should be at least 300 dots
per inch.
Plotters:
a) One AO size Plotter
1. Continuous feeding of paper is required
2. Supports a minimum of 8 pens.
3. A mechanical resolution of at least 0.003mm,
4. A pen speed of at least 60 cm/s
b) One A3 size plotter
1. Continuous feeding*of paper is required.
2. Supports a minimum of 8 pens
3. A mechanical resolution of at least 0.025 mm.
4. A pen speed of at least 60 cm/s.
Workstations:
A minimum of 4 workstations are required with at least 2
being color workstations. The specifications of the color
workstations are as follows:
1. Non-interlaced color graphics monitor of at least 15
inches or above
2. A resolution of at least 1024 X 800 pixels
3. A choice of minimum 4 bit-plane to support
simultaneous display of 16 colors
4. 32 bit CPU with at least 2Mb local memory
5. Keyboard and mouse/tablet input devices are required
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6. At least two RS-232 ports supporting a baud rate of
9,600
7. Supports LAN protocol
The specification for the monochrome workstations are as
follows:
1. Monochrome graphics monitor of at least 15 inches or
above
2. A resolution of at least 1024 X 800 pixels
3. A minimum of 16 greyscale
4. 32 bit CPU with at least 2Mb local memory
5. Keyboard and mouse/tablet input devices are required
6. At least two RS-232 ports supporting a baud rate of
9,600
7. Supports LAN protocol
System and Utility Software
1. The micro-computer system should support a virtual
memory operating system with distributed computing
capability
2. The micro-computer system should support the GKS
graphics system
3. The micro-computer system should support the following
languages FORTRAN, Pascal, C. Basic.
4. A database software package should be included
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CAD Software:
The software package should be of modular basis allowing
for future expansion. The software package should have
the following features:
1. Supports 2D drafting activities with capabilities of
multi-layers, hatching, Chinese and English
annotations, dimensioning, cut and paste, window and
zoom, drawing transformation such as mirror and
rotate, and supporting data transfer interfaces
2. Supports parametric design
3. Supports post processing of geometrical data for NC
cutter path generation and possible customization for
FANUC and OKUMA controllers
4. Link to a database system be made available
5. Supports interface for Finite Element Analysis




Vendor Wang HP IBM DEC
Model VS7110 3000/52 S/38 300 8250
Operating System VS OS CCPFMPE CVMS
Memory:
Main (MByte) 4 6 8 16
Cache (Kbyte) 32 8
Disk:
Fixed (MByte) 454 571 464.5 456
76Removable (KByte)
Chinese Workstation 20 20 20 20
Printer:
Chinese system (lpm) 1 X 250 1 X 330 1 X 180 1 X300
Chinese dot-matrix (cps) 6 X 80 6 X 80 6 X 40 6 X 80
Laser. (ppm) 1 X 8 1 X 8 1 X 8* 1 X 8
Backup device:
Tape unit (ips) 1 X 125 1 X 50 1 X 75
(1600/6250 hni)
Hardware(+ system Software):
Hardware cost 2268740 1615934 2557681 2362631
66202Initial charge 120500
Annual maintenance 214720 105036 130132 185866
Software:
FACT MM II BPCS MAXCIMSoftware package
Source code No No Yes No
Software cost 780000 1304542 1297920 1326000
Implementation cost 60000 609593
Annual maintenance 78000 129792 157248163894
Total (Hardware+ Software):
Overall annual
268930 259924 343114maintenance 292720
3530069 3921803 3688631Overall system cost 3229240
Note:* English only, no Chinese character print
** Use removable disk as backup
All prices shown are in HK$
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